Comparative aspects of the endocrine myocardium.
Secretory organelles are common features of the myocardium, from cyclostomes to man, and occur in the atria of all vertebrates, in the ventricle of the lower vertebrates and in the embryonic and foetal ventricles of mammals. These organelles constitute the final step in the regulated secretory pathway for the atrionatriuretic polypeptides collectively termed atriopeptins. At birth, however, the mammalian ventricle shifts to constitutive secretion, with low levels of atriopeptins in the normal and elevated levels in the hypertrophied adult ventricle. In the mammalian atria the atriopeptins are costored with the calcium-binding, highly acidic chromogranins A and B, and the secretory organelles account also for the highest subcellular calcium concentration in the myocardium. These similarities between the myocardium and the neuroendocrine system confirm and extend the earlier observations and point to new aspects of the endocrine heart; as a source of prohormones not only for the atriopeptins but also for members of the chromogranin family. A significant role is also apparent for the secretory organelles in the intracellular sequestration of calcium in both the normal and the overstimulated myocardium. Down-regulation of excess in blood volume appears to be mediated by atriopeptins via indirect and direct relaxations of vascular smooth muscle in the aorta and other large arteries. Apart from their natriuretic actions, the atriopeptins also contribute to substantial fluid loss via the gastrointestinal tract.